RNA binding properties of novel gene silencing pyrrole-imidazole polyamides.
Pyrrole-imidazole (PI) polyamides are a novel group of gene-silencing compounds, which bind to a minor groove of double stranded (ds)DNA in a sequence-specific manner. To explore the RNA binding properties of PI polyamides targeting rat transforming growth factor-β1 (TGF-β1 Polyamide) and influenza A virus (PA polyamide), we designed dsRNAs with an identical sequence to the target DNA and analyzed RNA binding properties of the polyamide. Biacore assay showed fast binding of TGF-β1 Polyamide to the dsRNA, whereas mismatch polyamide did not bind to the dsRNA. Dissociation equilibrium constant (KD) value was 6.7×10(-7) of the target dsRNA. These results indicate that PI polyamide could bind to RNA with a 2 log lower binding affinity than its DNA-binding affinity. We designed a PI polyamide targeting the panhandle stem region of influenza A virus. KD value of the PI polyamide to dsRNA targeting influenza A virus was 4.6×10(-7). Gel-shift assay showed that TGF-β1 and PA polyamides bound to the appropriate dsDNA, whereas these PI polyamides did not show obvious gel-shift with the appropriate dsRNA. Structural modeling suggests that PI polyamide binds to the appropriate B-form dsDNA in the minor groove, whereas it does not fit in the minor groove to dsRNA. Thus PI polyamides have a lower binding affinity with target dsRNA than they do with dsDNA. The distinct binding properties of PI polyamides to dsRNA and dsDNA may be associated with differences of secondary structure and chemical binding properties between target RNA and DNA.